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NOTE: Additions (double-underlined) and deletions (struck through) to the approved
standards being proposed for vote at the next Annual Meeting are marked as in
this note.

5.0 QUALITY SYSTEMS

INTRODUCTION

ach Iaboratorg shaII have a guallty_ system. The Iaboratory_s Quality System is the process by
which the laboratory conducts its activities so as to provide the client with data of known and
documented quality with which to demonstrate regulatory compliance and for other decision-
making purposes. ThIS sxstem mcludes a process by which aggrogrlate anal;gtlcal methods are

nder NELAP must assure that theg are |mQIementlng their guallty_ manual and that aII the guallty_

Control rocedures _specified in_this Chapter are being followed. The Quality Assurance
A olicies which establish _essential QC procedures, are applicable to environmental

laboratories regardless of size and complexity.

5.4 MANAGEMENT REQUIREMENTS
5.4.1 Organization

5.4.1.5 The laboratory shall:

h) have technical management which has overall responsibility for the technical operations
and the provision of the resources needed to ensure the required quality of laboratory
operations;

The technical director(s) (however named) shall certify that personnel with appropriate
educational and/or technical background perform all tests for which the laboratory is
accredited. Such certification shall be documented.

The technical director(s) shall meet the requirements specified in the Accreditation
Process. (see 4.1.1.1)

i) appoint a member of staff as quality manager (however named) who, irrespective of other
duties and responsibilities, shall have defined responsibility and authority for ensuring
that the quality system is implemented and followed at all times; the quality manager shall
have direct access to the highest level of management at which decisions are made on
laboratory policy or resources;

Where staffing-islimitedthe The quality manager may also be the technical director or
deputy technical director_when the laboratory has three or less full time employees;
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5.4.13 Internal Audits

5.4.13.1 The laboratory shall periodically, in accordance with a predetermined schedule and
procedure, and at least annually, conduct internal audits of its activities to verify that its
operations continue to comply with the requirements of the quality system and this Standard. The
internal audit program shall address all elements of the quality system, including the
environmental testing and/or-calibration activities. It is the responsibility of the quality manager to
plan and organize audits as required by the schedule and requested by management. Such
audits shall be carried out by trained and qualified personnel who are,wherever resources-permit
independent of the activity to be audited. Personnel shall not audit their own activities except
when it can be demonstrated that an effective audit will be carried out.

5.4.13.2 When audit findings cast doubt on the effectiveness of the operations or on the
correctness or validity of the laboratory's environmental test ercalibration results, the laboratory

shall take timely-corrective action_within ten days of the audit report, and shall notify clients in
writing if investigations show that the laboratory results may have been affected.

5.5 TECHNICAL REQUIREMENTS
5.5.2 Personnel

5.5.2.6 The laboratory management shall be responsible for:

C) ensuring that the training of each member of the technical staff is kept up-to-date (on-
going) by the following:
3) Analyst training shall be considered up to date if an employee training file

contains a certification that technical personnel have read, understood and
agreed to perform the most recent version of the test method (the approved
method or standard operating procedure as defined by the laboratory document
control system, 5.4.2.3.d) and documentation of continued proficiency by at least
one of the following once per year:

i. acceptable performance of a blind sample (single bI|nd to the analyst); Ngleu

iv. at least four consecutive laboratory control samples with acceptable levels of
precision and aceuracybias; or
5.5.4 Environmental-Test and-Calibration-Methods and-Method Validation
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f)

(-599—5-5-4—1—2-) The test method SOP s may be cogles of Qubllshed methods as Iong as

any changes or selected options in the methods are documented and included in the
SOP's (see below). Standard|zed test methods that contain suff|<:|ent and conC|se

Copies of all SOPs shall be accessible to all personnel_ and organized in a way to be
understood by all staff.

The SOPs shall be organized.

Each SOP shall clearly indicate the effective date of the document, the revision number
and the signature(s) of the approving authority.

1) Scope and Application
2) Summary of Method

3) Definitions
4) Interferences
5) Safety

6) Equipment and Supplies

7) Reagents and Standards

8) Sample Collection, Preservation, and Storage
Ty e cndarizaton

11) Procedure .

13) Method Performance
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14) Pollution Prevention

15) Waste Management
16) References

17) Tables, Diagrams, Flowcharts, and Validation Data

and a I|cable to cllent needs i.e. to meet re ulator or other re uwements S eC|f|ed b th
client). These requirements may specify that a particular method or _gro of _methods be

employed for a given project or program, or that specific measurement guality_ objectives be
achieved, or both.

When the use of a Qartlcular test method is mandated by regulation or requested by a client, only
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client, the Iaborator;g shaII select methods that are aggrogrlate for the mtended use. Such
methods may be those published in international, regional, or national standards, or by reputable
technical organizations, or in relevant scientific texts or journals, or as specified by the
manufacturer of the equipment, or laboratory-developed methods or methods adapted by the
laboratory. The laboratory shall document in reports to its clients all methods utilized in the
performance of work.

5.5.4.3 Measurement System Evaluation and Performance Demonstration

All measurements made while operating as a NELAC accredited laboratory must have an

adequate demonstration that the measurement system provided data consistent with its intended
use. This demonstration consists of three activities:

1)

2)

| ) ) > app ( >
has remamed callbrated durln the erlod that it was used for anal sis_(see_Section

5.5.5.2.2).

3) an _on-going demonstration of measurement system performance that documents the
laboratory is operating with its analytical system in control as well as a documentation of
the quality of data obtained on the actual samples analyzed (see section 5.5.4.3.2 below
and Appendix D).

Table 5-1. Summary of Critical Elements for the Initial Evaluation and On-going Demonstration
of Measurement System Performance

EvaluationEl Initial Evaluati ” Ongoing D ion of M

ment Measurement System System Performance
Performance
Calibration Calibrate instrument Calibrate instrument and/or verify

calibration

If analytes are to be guantitatively reported
at LOD, analyze a LOD QC sample on each
instrument_once per_quarter (or whenever

Establish LOD on_ each sample-
type; if analytes are to be reported
at LOD, analyze LOD QC sample,

Limit of . samples are analyzed if less than once per
- An L OD QC sample is an extracted >
Detection . - quarter). An_LOD OQOC sample is an

e spike at 2-3 X the determined LOD - -
(LOD) - extracted spike at 2-3 X the determined
for_single analyte tests, 1-4 X the -
> LOD for single analyte tests, 1-4 X the LOD
LOD for multiple analyte tests, and -
must always be less than the LOOQ. for multiple analyte tests, and must always
be less than the LOQ.
Limit of Establish LOQ on each sample-
— type; verify by analysis of LOQ QC|Analyze 1OQ QC sample on each
Quantitation sample. Determine _acceptancelinstrument annually
(LOQ) imits for LOO OC samples
I Establish acceptance limits for bias|Matrix smke/matnx smke duplicates per
Establish acceptance limits for Matrix__spike/matrix__spike duplicates or
Precision* = replicate _samples per method or_client

precision on each sample-type -
requirements,
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Method Establi . ;
Range* No requirement
Establish _measures for ensuring|Confirm analyte identity and guantitative

Mww

Analytical . Analyze laboratory Control Sample with
System No requirement each batch

Performance _—

Syster Analyze Method blank Analyze Method blank with each batch
Cleanliness

Analyst Initial demonstration of proficiency;|Periodic demonstration of proficiency; see
Proficiency  |see Appendix G Appendix G

Laboratory Successful _analysis of 2 PT[Annual analysis of 2 PT samples; see

Each laboratory must evaluate the capability of its measurement system relative to its intended

purpose. Properties of the measurement system to be evaluated include the range, bias,
recision, sensitivity, and selectivity. The measurement system includes the analyst (operator) or

In_addition to the requirement for an initial evaluation, the following general quality control (QC
procedures, used to demonstrate that the laboratory analytical system was functioning correctly

a) he laborato hall have QC procedures in place to demon

measurement system on an on-going basis, including:

1) procedures to verify that the instrument is calibrated,;

2) procedures to ensure that the measurement system is free of laboratory induced
interferences;

3) procedures to identify if and when the laboratory is in an out-of-control condition;

2) l o= = | bi i ™

b) All quality control measures shall be assessed and evaluated on an on-going basis,using
re-established quality control (QC) acceptance criteria. (See Appendix D.

C) The laboratory shall have procedures for the development of QC acceptance criteria and
associated corrective action procedures for all QC activities where no analogous method
or regulatory criteria or procedures exist.
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d)

be followed The Iaborator;g shall ensure that the essent|al standards outllned in Aggend|
D or mandated methods or regulations (whichever are more stringent) are incorporated

into their method manuals. When it is not apparent which is more stringent the QC in the
mandated method or regulations is to be followed.

e) To the extent Qossmle! samples shall be reported only if all quality control measures are

knowledge of the Qerformance of the method and on the measurement scoge and shaII make use
of, for example, previous experience and validation data.

In those cases where a well-recognized test method specifies limits to the values of the major
sources of uncertainty of measurement and specifies the form of presentation of calculated
results, the laboratory is considered to have satisfied this clause by following the test method and

C) The laboratory shall establish SOPs addressing manual calculations including
manual integrations.

Qrocedures shall |nclude, but not be I|m|ted to, mtegnty_ and conf|dent|al|t¥ of dat
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C) computers and automated equipment are maintained to ensure proper functioning
and are provided with the environmental and operating conditions necessary to
maintain the integrity of environmental test and calibrationand calibration data.

d) it establishes and implements appropriate Qrocedures for the maintenance of secunt;g

5.5.4.6-Estimation-of Uncertainty of Measurement (This section moved to 5.5.4.4)
5.5.4.7 Controlof Data (This section moved to 5.5.4.5)

5.5.5 Equipment

5.5.5.2.2 Instrument Calibration

d-eel-SLOH—ThIS standard deflnes the reguwements that Iaboratones must follow to ensure that all
instruments used for analysis are properly calibrated before and during their use in order for the

data to be of known quality and appropriate for the intended use. -This standard does not specify
detalled procedural steps @ how to ) for cal|brat|on but establlshes the essentlal elements for

5.5.5.2.2.1 Initial Instrument Calibration

The following items are essential elements of initial instrument calibration:

d) All initial instrument calibrations must be verified with a standard obtained from a second
manufacturer or lot if the lot can be demonstrated from the manufacturer as prepared
independently from other lots. Traceability shall be to a national standard, when

M@vaﬂable

f)

0) Measured concentrations that are outside of the working range shall be reported as
having less certainty (e.q., defined qualifiers or flags or explained in the case narrative).

The lowest demonstrated limit of quantitation is the lowest concentration that data shall
be reported with certainty..

h) g) If the initial mstrument calibration results are outside estabhshed accegtance criteria,




NELAC Quality Systems Page 9 November 18, 2002

5.5.5.5 Records shall be maintained of each major item of equipment and its software significant
to the environmental tests and/orcalibrations performed. The records shall include at least the
following:

d) the current location-where-appropriate;

mstrument callbrat|on is not performed on the day of analysrs the vaI|d|ty of the initial calibration
shall be verified prior to sample analyses by a continuing mstrument calibration verification with
each analytical batch. Calit ) )
%ﬁe followmg items are essentral elements of contmumg mstrument
calibration verification:

a) The details of the continuing instrument calibration procedure, calculations and
associated statistics must be included or referenced in the test method SOP.

b)

Toxaghene Where a regresentatlve chem|cal related substance or m|xture can be used.

C) Instrument calibration verification must be performed:

(1) at the beginning and end of each analytical batch (however, if an internal
standard is used, only one verification needs be performed at the beginning of

(@)

3) »
expired, or

(4) for analytical systems that contain a calibration verification requirement based on
the number of runs and the number of runs is exceeded.

d)

e) Criteria for the acceptance of a continuing instrument calibration verification must be
established, e.g., relative percent difference.

f) If the continuing instrument calibration verification results obtained are outside

established acceptance criteria, corrective actions must be performed. If routine
corrective action procedures fail to produce a second consecutive (immediate) calibration
verification within acceptance criteria, then either the laboratory has to demonstrate
acceptable performance after corrective action with two consecutive successful
calibration verifications, or a new |n|t|al instrument calibration must be performed —lfthe
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lor_the._foll | I f i : : ified ibrati
sample analyses should not occur until the analytical system is calibrated or calibration is
verified. If samples are analyzed using a system on which the calibration has not been
verified the results shall be flagged accordingly, and the reasons discussed in the
narrative. Data associated with an unacceptable calibration verification may be fully
useable under the following special conditions:

5.5.6.2 Specific Requirements-Testing Laboratories

unee.ttamty—ef—the—test—;esutt—then—thm—sﬁuaﬂen—anses-he Iaboratorg shaII ensure that th
equipment used can provide the uncertainty of measurement needed.

a)

b)
measurement and shall growde the measurement results and assomated uncertalnty_ of
measurement and/or a statement of compliance with an identified metrological
specification. The laboratory shall maintain records of all such certifications.

5.5.6.2.2.2 Where traceability of measurements to Sl units is not possible and/or not relevant, the
same requirements for traceablhty to, for example, certlfled reference matenals agreed methods

5.5.6.3 Reference Standards and Reference Materials

5.5.6.3.1 Reference Standards

The laboratory shall have a program and procedure for the calibration of its reference standards.
Reference standards shall be calibrated by a body that can provide traceability as described in
5.5.6.2-1-1. Such reference standards of measurement held by the laboratory (such as class S or
equivalent weights or traceable thermometers) shall be used for calibration only and for no other
purpose, unless it can be shown that their performance as reference standards would not be
invalidated. Reference standards shall be calibrated before and after any adjustment. Where
possible commercially available, this traceability shall be to a national standard of measurement.
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5.5.6.3.2 Reference Materials

Reference materials shall, where—possible_commercially available, be traceable to Sl units of
measurement, or to certified reference materials. Where possible commercially available,
traceability shall be to national or international standards of measurement, or to national or
international standard reference materials. Internal reference materials shall be checked as far
as is technically and economically practicable.

5.5.8.3.1 Sample Receipt Protocols

a) All items specified in 5.5.8.3.2 below shall be checked.

1) All samples which require thermal preservation shall be considered acceptable if
the arrival temperature is either within 2°C of the required temperature or the
method specified range. For samples with a specified temperature of 4°C,
samples with a temperature ranging from just above the freezing temperature of
water to 6°C shall be acceptable. Samples that are hand delivered to the
laboratory immediately- within one hour after collection may not meet this-these
criteria. In these cases, the samples shall be considered acceptable if there is
evidence that the chilling process has begun such as arrival on ice.

5.5.10.3 Supplemental Information for Test Reports

b) where relevant guality system requirements are not met, a statement of compliance/non-

compliance with requirements and/or specifications, including identification of test results
derived from any sample that did not meet NELAC sample acceptance requirements
such as improper container, holding time, or temperature;

records and reported to the client along with the actual test results when appropriate or
requested. In addition, client-specified measurement quality objectives and laboratory-derived
measurement quality characteristics shall be documented



NELAC Quality Systems Page 12 November 18, 2002

Laboratory Name:
Laboratory Address:
Analyst Name:

Sample Type:
SOP Number:
Parameters:
We, the undersigned, CERTIFY that:

n) The analyst identified above, using the cited laboratory Standard Operating procedure
(SOP), has demonstrated proficiency to conduct the analyses.

0) The demonstration was performed according to the procedures of Chapter 5 (5.5.2.6(c)4)
of the National Environmental Laboratory Accreditation Conference standards.

p)
a)
Technical Director's Name _Signature Date
Quality Assurance Officer's Name Signature Date

Analyst's Name Signature Date
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Appendix C - INITIAL EVALUATION OF MEASUREMENT SYSTEM PERFORMANCE

----- Sections C.1 struck in its entirety -----

----- Section C.2 (Certification Statement) moved to Appendix B -----
C1 _ Purpose

This Appendix serves to assess whether or not a particular measurement system is suitable for
an intended purpose. This appendix also defines the documentation necessary to provide
evidence that a measurement system was appropriately evaluated. The laboratory shall ensure
that the essential requirements in this Appendix are incorporated into their method manuals
and/or the Laboratory Quality Assurance Plan.

The activities specified in this appendix are not suitable for demonstrating that a method, when
considered independent of a laboratory’s quality system, is valid. That activity generally requires
a collaborative study such as is described in ASTM D-2777.

particular Iaborator;g (i.e., the laboratory SOP! equipment and staff)

The range, bias, precision and sensitivity characteristics of each measurement system are

determined by the laboratory using the procedures in this Appendix. These measures of system
erformance are defined as the measurement qualit characterlst|cs M Cs MQCs may be

|gn|f|cantly_ modlfles a test method that has Qrewouslg been evaluated by the laboratory, adds an
analyte to an existing method, or uses an existing test method for a different sample-type. This
evaluation is performed to demonstrate that the laboratory and test method (the measurement
system) are capable of providing data of the quality needed and to ensure data suitable for the
intended purpose. The activities required for this evaluation are summarized in Table C-1.

achleve improved MQOS, the initial evaluat|on must be regeated

The role of the laboratory includes:
- Evaluate client MQOs and specific method requirements, if any, to assist in the method

Update MQCs from ongoing measurement system demonstration (See Appendix D) as
aggrogrlate,
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standardlzed test methods Wlth no modlflcat|0ns
standardized test methods that have been modified, and

can be Qerformed without re-doing the evaluatlon as long as the following conditions are met:
- the changes can be scientifically justified as not being ones that would change the nature
of the Qrocedure!

initial evaluatlon rocedure are documented e.q., SOP, case narratlve correctlve actlo

form, non-conformance memo).
When a new analxte is added to an eX|st|ng test method, an |n|t|al evaluatlon must be performed

QreC|S|on stegs in Sectlon C.5.2.1 must be followed In other words, the initial evaluat|on must be
sufficient to support the intended use of the data.

c.4 Matri S le-T | Quality C 1S !
An_initial evaluatlon must be Qerformed for every test method in the Iaboratory_ and for every

brines the on-goin demonstratlon actlvmes must be used to document the erformance of the

test method in these other matrices. Alternatively, the laboratory may perform an initial

evaluation on these sample matrices. Laboratories also have the option to perform the initial
evaluation on samples collected from a specific_site (e.qg., a POTW can use the wastewater

discharged from their facilit rovided the test method is only used to analyze those samples or
samples with comparable characteristics.

0.4 g flour
2 g ocean salts

0.08 g Kaolin
120 mL beer

Dilute to 2 L

For the Solid and Chemical Materials matrix the appropriate sample-type is a soil or sediment
containing at least 10% each of sand, silt and clay and at least 5% moisture.
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contains at least 5% fat.

Within the Air and Emissions matrix separate initial evaluations are required for canister or other

whole-volume air samples, Polyurethane foam

lugs (PUF) samples, filter media or the various

absorption tube media.

avallable, degendlng on agency_/grogram reguwements

If analytes are to be quantitatively reported at LOD, analyze a LOD QC sample
on each instrument. A LOD QC sample is an extracted spike at 2-3 X the
determined LOD for single analyte tests, 1-4 X the LOD for multiple analyte
tests, and must alwa;gs be less than the LOQ. The accegtance criterion for th

Range**

tandardsg or as defined b¥ the method

Precision &
Bias:
standardized
methods**

Analyze QC sample containing analytes at 2-5X 1OQ prior to any
isolation/concentration steps; perform in _guadruplicate. Verify & document
reliable qualitative identification of analytes. Calculate % recovery and RSD for
each analyte. Perform prior to implementation or when measurement system
changes significantly.

Precision &
Bias: non-
standardized
methods**

Analyze QC sample in triplicate at three concentrations, the L OQ, mid-range,
and upper-range. Analyze a method blank with each replicate set. Use a CRM
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analy_tes For each analyte, calculate the mean % recovery_ for each da¥, for

each level over days, and for all nine samples. Calculate the relative std.
deviation for each of the means obtained. Perform prior to implementation or
when measurement system changes significantly.

Selectivity Incorporate appropriate tests for selectivity in the method. The evaluation for
selectivity is done as part of the evaluation of bias.

* Each of these elements must be evaluated prior to using a test method and when the
measurement s;gstem changes significantly.

b|ect|ve of the analysis is to demonstrate absence/gresence of the anal;éte at the LOQ

C.5.1.1 Limit of Detecti

The Limit of Detection (LOD) shall be established for every analyte in each sample-type for which

data are to be reported. If a regulation specifies a specific technigue for determining the LOD, it
shall be followed. In other instances any Qrocedure for establlshlng the LOD that eX|sts in EPA

demonstrated by qualitative identification of the analyte in a QC sample contammg the anal;g

no more than 2-3X the LOD for single analyte tests and 1-4X the L OD for multiple analyte tests.
This verification must be performed on every instrument that is to be used for analysis of samples
and reporting of data.

The LOD must be determmed each tlme there is a change in the test method that affects how the

All procedures used must be documented. Documentation must include the sample-type. All
supporting data must be retained.

An LOD study is not required for any component or Qrogert¥ for which spiking solutions or quality

> I ) ) O
WhICh unguallfled guantrtatlve data may be regorted by the Iaborator;g When determmmg the
LOQ, if client, requlatory agency, or other requirements are in place, those requirements shall be
followed. In other instances, any procedure for establishing the LOQ may be used as long as the
validity of the determination is confirmed by successful analysis of a QC sample containing the
analytes of concern at or near the claimed LOQ. A successful analysis is one where the recovery
feach analyte is within the establrshed MQOS This single analysis is not regurred if the bias and
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If project-specific MQOs have quantitation limit requirements greater than the LOQ, the laboratory
may, alternatively, analyze a QC sample containing the analyte at the lowest concentration of
concern, All sample processing steps of the analytical protocol shall be included in the
determination of the LOQ.

An LOQ study is not required for any comgonent or Qrogerty_ for which spiking solutions or quality

only demonstrate the Qresence or absence of an analy_te at a specific concentrat|on, or_to
establish whether or not the concentration is above or below a specified value, then this
determination need not be completed.

For each method and sample-type, the laboratory must analyze four replicate QC samples
containing each analyte at 2-5 times the LOQ, or as otherwise stated in the method. The samples
must be processed through all sample preparation and analysis steps in the method. The mean
recovery and relative standard deviation are used to establish the laboratory-derived MQCs. The
MQCs are compared to the MQOs required by the client or regulation. If MQOs are not provided
by the client or required by regulation, the laboratory-derived MQCs become the MQOs.

tandardlzed methods ThIS aggroach may_ be used by the laboratory to document th
performance of the method over the concentration range of interest for standardized methods if
the laboratory chooses to perform this study.

Analyze QC samples |n tnghcate containing the analyte at or near the quantitation limit, at the

concentratlon demonstrate sen5|t|V|t as well.) For each analyte, calculate the mean recovery for

each day, for each level over days, and for all nine samples. Calculate the relative standard
deviation for each of the separate means obtained.

Compare the results at each concentration to see if there is a significant difference in either bias
or relative precision as a functlon of concentrat|on If there is no 5|gn|f|cant difference, caIcuIat
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C.5.3 Evaluation of Selectivity

The minimum requirement is to ensure that the measurement system is adequately selective.
Appropriate selectivity checks established within the method should be followed, including mass
spectral tuning, second column confirmation, ICP inter-element interference checks,
chromatography retention time windows and related activities.

Appendix D - ESSENTIAL QUALITY CONTROL REQUIREMENTS

The quality control protocols specified by the laboratory’s method manual (5.5.4.1.2) shall be
followed. The laboratory shall ensure that the essential standards outlined in Appendix D are
incorporated into their method manuals and/or the Laboratory Quality Manual.

All quality control measures shall be assessed and evaluated on an on-going basis and quality
control acceptance criteria shall be used to determine the validity of the data. The laboratory
shall have procedures for the development of acceptance/rejection criteria where no method or
regulatory criteria exists.

The requirements from the body of Chapter 5, e.g., 5.5.9.2, apply to all types of testing. The
specific manner in which they are implemented is detailed in each of the sections of this
Appendix, i.e., chemical testing, W.E.T. testing, microbiology testing, radiochemical testing and
air testing.
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?) J ale
laboratory shall ensure that the essentlal reguwements in this Aggendlx are mcorgorated |nt0 their
method manuals and/or the Laboratory Quality Assurance Plan. In addition to these minimum
requirements, the laboratory shall also perform any additional procedures that are called for in the
particular method that is being used. The laboratory shall have procedures for the development
of acceptance/rejection criteria for the results of the quality control tests where no method or
regulatory criteria exists. These criteria_shall be based on the MQCs determlned in_the initial

Element = | Section Quality Control

System Cleanliness D.1.2 Method blank
Calibration D.1.3 Verification check or another calibration, second source
Standard
Analytical  System | D.1.4 | Laboratory Control Sample (LCS)
Performance
l fici D15 ; l [ fficati
imit of - D16 T l l i i
reported to LOD)
imit of — D17 T
Bias D.1.8 Matrix spike/matrix spike duplicates *
Precision D.1.8 Matrix spike/matrix spike duplicates, or replicate
samples for each batch*
Selectivity D.1.9 Confirm analyte identity
Confirm that quantitative results do not have a positive
bias

* This QC test is not required in all applications.
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The results of these ongoing QC sample analyses shall be documented and reported and/or
available along with the analytical results.

D.1.2 System Cleanliness

A critical component of analytical guality control is making certain that the species or properties

for QOSSIb|e contamlnatlon durlng the Qregaratlon and Qrocessmg steps. The method blank shaII
consist of a sample-type that is representative of the associated samples and is known to be free
of the analytes of interest. The method blank shall be processed along with and under the same
conditions as the associated samples to include all steps of the analytical procedure as if an
actual sample was being analyzed. Any samples associated with (same batch) a contaminated
method blank shall be reprocessed for analysis or the results reported with appropriate

While the goal is to have no detectable contaminants, each method blank must be critically
evaluated as to the nature of the interference and the affect on the analysis of each sample within
the batch. For purposes of taking corrective action a method blank is considered contaminated if
the concentration of a reported analyte in the blank exceeds the greater of:

1) the established LOQ;
2)

3)

Also, a method blank is considered to be contaminated if detected analytes otherwise affect the
sample results as per the test method requirements or client MQOs.

If a method blank |s determlned to be contaminated, the source must be |nvest|gated and

Each day that analyses are to be performed using a particular instrument, the calibration of the
instrument must be verified. See Section 5.5.5.2.2 for details.

D.1.4 Analytical System Performance

During routine _use of a test method it is important to ensure that the analy_ncal sy_stem is
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achbatch of samg Ies

The LCS is used to evaluate the performance of the total analytical system, including all
preparation and analysis steps. Results of the LCS are compared to established criteria and, if
found to be outside of these criteria, indicates that the analytical system is out of control.

addition, trends in the LCS from batch to batch ma¥ be used as an early_ warning |nd|cat|on that

dlssolved solids, total volatile solrds, total sollds, QH! color! odor! temgerature! dlssolved oxxgen
or_turbidity. In those instances for which no separate preparation method is used (example:

volatiles in water) the batch shall be defined as environmental samples that are analyzed together
with the same method and personnel, using the same lots of reagents.

The LCS is a controlled sample-type, known to be free of analytes of interest, spiked with known

The components to be spiked shall be those that are reported to the client, including any permit
specified analytes or client requested analytes. Unless otherwise required by a mandated test
method or the client, the laboratory shall prepare the L CS using the following guidelines:

a) For those components that interfere with an accurate assessment such as spiking

b)

hat aII targeted comgonents are included in the spike mixture over a 2 y_ear QeI’IOd

1) For methods that include 1-10 targets, spike all components;
2) For methods that include 11-20 targets, spike at least 10 or 80%, whichever is
greater;

The results of the individual batch LCS are calculated in percent recovery (%R) where:

%R = (Observed Value/True Value)(100

Each individual analyte L CS recovery is compared to the acceptance criteria defined by the client
or required by regulatlon Where there are no estabhshed cr|ter|a, , the Iaborator;g should refer to
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An LCS that is determined to be within the MQOs effectively establishes that the analytical
system is in control and validates system performance for the samples in the associated batch.
Samples analyzed along with a LCS determined to be out of control (e.g., an LCS failure) shall be
considered suspect and the samples reprocessed and re-analyzed or the data reported with
appropriate qualification.

margmal exceedance aggroach is relevant for methods with long lists of analytes. It will not apply
to target analyte lists with fewer than 30 analytes. (Note: These ME limits may be established
using the MQO process, or are based on 4 times the standard deviation obtained in the Initial
Measurement System Evaluation, as updated with ongoing performance data.)

The number of allowable marginal exceedances is as follows:

i
H

>90 S
71-90 4
51-71 3
31-50 2
11-30 1

corrective actlon taken. Laboratories must monitor_the agghcatlon of the sgoradlc margmal
exceedance allowance to the LCS results to ensure random behavior.

Analyst proficiency shall be demonstrated at least annually for each test method that the
analyst/work cell is performing and shall be documented using the form in Appendix G.
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demonstratlon shall be conducted for each samgle type and for each analy_te of concern but need

only be used when data at the LOD is to be reported quantitatively. The requirement for ongoing
demonstration of LOD does not apply in cases where results reported below LOQ are
appropriately qualified.

Attalnment of the LO the LOQ is determ|ned usin the rocedures descnbed |nA endlx C

shall be verified by analysis of QC sample containing the analyte of concern at the LOQ. The
percent recovery for each analyte shall be determined. The minimum frequency for ongoing
evaluation of the L OQ is annually or when a hew and unusual matrix is encountered.

esults are comgared to the MQOS as Qubllshed in_mandated test methods or provided by the

An_integral part of determining the quality of laboratory data is documenting that the
measurement_system is_yielding data suitable for the intended purpose (i.e., the bias and

recision of the analytical system meets the client MQOs). To demonstrate that the bias and
precision of the measurement system meets the MQOs, a matrix spike/matrix spike duplicate
(MS/MSD) pair is analyzed.

h|s act|V|ty_! the Qrocedure descnbed below need not be performed.

The components to be spiked shall be as specified by the mandated test method, by applicable
regulation, or by the client. However, all analytes for which guantitative results are to be reported
shall be determined. In the event the list of analy_tes to_be determlned contain comgonent

be chosen, using the foIIowmg cntena for choosmg the number of analy_tes to be sg|ked
However, the laboratory shall insure that all targeted components are included in the spike
mixture over a 2 year period.

a) For methods that include 1-10 targets, spike all components;
b)
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c)

For chromatographic methods, the entire elution range should be represented by spike
components.

The results from MS/MSD are primarily designed to assess the precision and accuracy of
analytical results in_a _given matrix and are expressed as percent recove %R) and relative

Average %RPD = [(%R (MS) + %R (MSD)) / 2] x 100%

The RPD may be calculated using either the analyte concentration or the percent recovery.

Although both approaches are used in practice, use of recoveries to calculate the RPD may result
in a different value from that when concentrations are used.

xglanatlongs) to the cllen

There are several alternatives to using the traditional MS/MSD approach. These include: use of
surrogate spikes to measure bias and precision and analysis of replicate samples of the same
material to demonstrate acceptable precision. Surrogates are materials that have similar
analytical Qrogertles to the analy_tes of concern but WhICh are not naturally found in envwonmental

as the measure of blas andgreC|S|on as descrlbed above for the MS/MSD aggroach B
D.1.9 _Selectivi

The m|n|mum reguwement is_to ensure that the measurement system is adequately selectlve

D.2 Toxicity Testing

These standards apply to Iaboratorles measurlng the tOXICIty and/or bioaccumulation of
contamlnants in general. 5 3 v :

effluents (Whole effluent tOXICIty or WET) rece|V|ng Waters sed|ments elutrlates Ieachates and
soils. In addition to the essential quality control standards described below, some methods may
have additional or other requirements based on factors such as the type of matrix evaluated.
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Positive and Negative Controls

Posmve Control RetepenecL'Femeamsa—RefeFenecL'Feweants— Reference tests md+cate

9;gamsm—s—be+ng—u—sed—and—demonstrate a Iaboratorys ab|I|ty to obta|n conS|stent results
with the test method.

1)

2)

The laboratory must demonstrate its ability to obtain consistent results with

reference toxicants in order to attain accreditation in toxicity testing methods by
omgletlng a Demonstration of Cagabmt;g |DOC befe#e—ﬁ—pe#e#n—s—temﬂy—test—s

by—pe#emng An |n|t|al DOC shaII con5|st of flve or more acceptable
standard reference toxicant [SRT] tests for each test method and species
with different batches of organisms and appropriate negative controls (water,

sediment, or soil). Initial DOCs shall be prepared in accordance with the
requirements of Appendix C.

Lequls_Qna_tesHHgJabeﬁater—shaH—mamam control charts,__A laboratory shall
record for-the control performance and referencetoxicant statistical endpoint

(such as NOEC or ECp) for each test method on control charts. DOC is
established where the tests results required in D.2.1a)1)I) above fall within
the control I|m|ts established in accordance with D.2. 1 a)l)ul) below. and—shau

For _endpoints that are point estimates (IC Ec control _charts _are

Ongoing laboratory performance shall be demonstrated by performing
regularregular Routine SRT reference—toxicant-tests reference toxicant tests
testing for each test method and species in accordance with the minimum
frequency requirements specified in D.2.1.a.3.

i. Intralaboratory precision_is determined on an ongoing basis through the use
of control charts as established in D.2.1a)1)i) abovemust-be—determined
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ple%ted—rn—qualny—eemrel—eharts The control charts shall be plotted as pornt

estimate values, such as EC25 for chronic tests and LC50 for acute tests, or
as appropriate hypothesis test values, such as the NOEC or NOAEC, over
time within a laboratory.

test method and species shall be ad|usted as additional test results are
obtained. After 20 data points are collected for a test method and species,

the control chart is maintained using only the last 20 data points, i.e. each
successive mean value and control limit is calculated using only the last 20
values.

3) The frequency of Q__HM reference toxrcant testrng shall be_a.s

are tested at a freguency_ of quarterly or less, |nclud|ng those test
organisms_which are used on_a seasonal basis (e.g. sea urchin

fertilization tests), SRT tests shall be conducted for each month the
method is in use.

il. If the laboratory does not maintain breeding cultures:
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b)

D.24

a)

6) If several variations of a test method are used by the laboratory (e.g. 48-hour

static acute, 48-hour renewal acute, 96-hour renewal acute) the reference test for
the method shall be based on the variation with the longest exposure and/or
greatest degree of laboratory manipulations.

Negative Control - Control, Brine Control, Control Sediment, Control Soil or Dilution
Water -

2) Appropriate additional negative controls shall be included when sample

adjustments (for example addition of sedium-hydroxide for pH adjustment or
sodium-hydroxide for pH-adjustmentor-thiosulfate for dechlorination) or solvent

carriers are used in the test.

3) Test Acceptablhty Crlterla (TAC) The test acceptablllty criteria (fet—exam-pte—the

yeung—pe%mel&m—th&een#els)—as speC|f|ed in the test method must be

achieved for both the reference toxicant and the effluent or environmental sample
toxicity test. The criteria shall be calculated and shall meet the method specified
requirements for performing toxicity tests.

Test Sensitivity

statistical minimum  significant d|fference (SMSD) shall be calculated accordlng to the
formula speC|f|ed by the test method and reported with the test results.

D.2.5

b)

D.2.6

()

D.2.8

Point estimates: (LCp, ICp, or ECp) - Confidence intervals shall be reported as a
measure of the precision around the point estimate value, when applicable.

The SMSD shall be calculated and reported for only hypothesis test values, such as the
NOEC or NOAEC.

Selection of Appropriate Statistical Analysis Methods

If required, methods of data analysis and endpoints are specified by language in the
regulation, permit or the test method.

Dose Response Curves — \ g
plotted in the form of a curve reIatmg the dose of the chemical or concentration of sample
to cumulative percentage of test organisms demonstrating a response such as death.

Selection and Use of Reagents and Standards

Only reagent-grade water collected from distillation or deionization units (=17-megohm
resistivity) (> 17 megohm-resistivity)-is used to prepare reagents.

Constant and Consistent Test Conditions

If closed refrigerator-sized incubators are used, culturing and testing of organisms shall
be separated to avoid loss-of cultures due to loss of cultures due to-cross-contamination.
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e)

f)

)

Instruments used for routine_support measurements of chemical and physical parameters
such as pH, DO, conductivity, salinity, alkalinity, hardness, chlorine, ammonia and weight
shall be calibrated, and/or standardized per manufacturer’s instructions and—Section
555.2. These are support measurements, only the calibration and verification

requirements sgecmed at 5.5.5.2.1 aggy_ Iempe#atu;e—shau—be—&ah-btated—per—sectten
. Al

measurements and callbratlons shaII be documented

Test temperature shall be maintained as specified for the test method. Temperature
control equipment must be adequate to maintain the required test temperature(s). The
average daily temperature of the test solutions must be maintained within 1°2Cof1°C of
the method specified range.selectedtest temperature.for the duration of the test.
selectedtest temperature.for the duration of the test.The minimum frequency of

measurement shall be once per 24 hour period. The test temperature for continuous-flow
toxicity tests shaII be recorded and monltored contlnuously MeLe_electr_Qnm_dala

temgoral vanatlons of the enV|ronmentaI control s;gstem

The quality of the food used for testing or culturing must be sufficient to allow satisfactory
survival, growth and reproduction of the test species as demonstrated by routine
eference toxicant tests and negat|ve control Qerformance For—each—new batch—of

procedures for the statistical evaluation of food acceptance

| Foodusedto—culture organisms_Organisms used in bioaccumulation tests must be

analyzed_at the start of test (baseline) for the target compounds to be measured in the
bioaccumulation tests.

Bm) All organisms in a test must be from the same source. Where commercially available

certified seeds are used for soil tests.

Bp) Light intensity shall be maintained as specified in the methods manuals. Measurements
shall be made and recorded on a yearly basis. Photoperiod shall be maintained as
specified in the test methods and shall be documented—atleast quarterly at least
guarterlyannually. For algal and plant tests, the light intensity shall be measured and
recorded at the start of each test.

bs) The maximum holding time of effluents (elapsed time from sample collection to first use

in a test) shall not exceed 36 hours;_samples may be used for renewal up to 48 hours
arter the first use-and-the last useof the sample-in-test renewals-shall- not-exceed 72
hours without the permission-of the permitting-authority and-the last use of the sample in
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) All samples shall be chilled to 4°C during

starting at the time of collection (see requwements in sectlon 5. 5 8 3 1)

Bu) Organisms used in a given testobtained—from—an—outside-source_obtainedfrom—an
outside-source-must be from the same batch. Chronic tests shall have a minimum of
four replicates per treatment.

Z}aa) An individual test may be conditionally acceptable if temperature, dissolved oxygen, pH

D.3
D.3.8
b)

D.4
D.4.1
b)

and other specified conditions fall outside specifications, depending on the degree of the
departure and the objectives of the tests (see test conditions and test acceptability criteria
specified for each test method). The acceptability of the test shall depend on the
experience and professional judgment of the technical employe_director and the
permitting authority.

Microbiology Testing

Constant and Consistent Test Conditions
Laboratory Equipment

3) Volumetric Equipment

Volumetric equipment shall be calibratedverified for accuracy as follows:

i) equipment with movable parts such as automatic dispensers,
dispensers/diluters, and mechanical hand pipettes shall be calibratedverified

for accuracy quarterly.

i) equipment such as filter funnels, bottles, non-class A glassware, and other
marked containers shall be calibratedcalibrated verified once per lot prior to
first use.

Radiochemical Testing

Negative and Positive Controls

Positive Controls

2) Matrix Spike - Shall be performed at a frequency of one per preparation batch for
those methods which do not utilize an internal standard or carrier, for which there
is a chemical separation process, and where there is sufficient sample to do so.

The-exceptions-areThis includes agueous samples for gross alpha, gross beta
and tritium measurementswhich-shall require-matrix-spikes-for agueous-samples.

The results of this analysis shall be

7 Where gamma spectrometry is used to identify and quantitate more than one
analyte isotope the laboratory control sample and matrix spike shall contain
isotopes that represent the low (e.g. americium-241), medium (e.g. cesium-137)
and high (e.g. cobalt-60) energy range of the analyzed gamma spectra. As
indicated by these examples the isotopes need not exactly bracket the calibrated
required energy range or the range over which isotopes are identified and
guantitated.
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D.4.4 Radiation Measurement System Calibration

Because of the stability and response nature of modern radiation measurement instrumentation, it
is not typically necessary to verifycalibrate of-these systems each day of use. However
verification of calibration is required as outlined in D.4.4 b) below. This section addresses those
practices that are necessary for proper calibration and those requirements of section 5.5.5.2.2
(Instrument Calibrations) that are not applicable to some types of radiation measurement
instrumentation.

a) Initial Instrument Calibration

1) Given that activity detection efficiency is independent of sample activity at all but
extreme activity levels, the requirements of subsections f, h and i of 5.5.5.2.2.1
are not applicable to radiochemical method calibrations except mass attenuation
in gas-proportional counting and sample quench in liquid scintillation counting
Radiochemistry analytical instruments are subject to calibration when purchased,
when the instrument is serviced, when the instrument is moved and when the
instrument setting(s) have been changed-; and when control charts indicate an
out of control condition.

D.4.6 Data Reduction

D.5 Air Testing
D.5.3 Method Evaluation
In order to ensure the accuracy of the reported result, the following procedures shall be in place:

a) Demonstration of Capability — (Sections 5.5.2.6 and 5.5.4.2.2) shall be performed prior to
the analysis of any samples and with a significant-change in instrument type, personnel,
matrix, or test method.

D.5.4 Detection Limits

C) Detection limits must be determined each time there is a significant-change in the test
method or instrument type.



